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AIR CONDUCTION ELEMENT, PARTICULARLY AIR CONDUCTION

CHANNEL FOR A MOTOR VEHICLE

The present invention relates to an air conduction

element, particularly an air conduction channel for a

motor vehicle, having a reverberant channel body

manufactured from plastic, which has at least one wall

region replaced by a sound-absorbing component, the

sound-absorbing component having an at least partially

exposed outer side.

An air conduction element of this type is known from

DE 91 00 514 Ul. The known air conduction element

includes a channel body which is manufactured as an

injection molded part from reverberant plastic, e.g.,

polypropylene. A window-like opening is left open in the

wall of the dimensionally stable channel body. This

opening is covered with an insulating part, which has

both a sound insulating and a sound damping effect. The

insulating part is made of melamine resin foam, which is

internally and externally enclosed by a textile nonwoven.

The support of the insulating part on the channel body is

implemented in such a way that a lower edge of the

insulating part is inserted into a clamp support and at

least an upper edge of the insulating part is riveted,

clipped, or screwed to the channel body. The edge and

the clamp support are implemented like a tongue and

groove receiver, the insulating part being held clamped

along the lower edge via an insertion strip on the

channel body. Clips, screw connections, or rivets may

also be provided on the lateral edge regions and/or edges

of the insulating part. Manufacturing this air
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conduction element is relatively time-consuming and

costly, particularly because of the clamp support, which

includes the insertion strip.

Furthermore, air conduction elements according to the

species, in which the sound-absorbing component is glued

to the edge of the window-like opening or recess of the

channel body using an adhesive, are known. Air conduction

elements of this type are described, for example, in

Japanese patent applications JP 6156052 and JP 6156054.

In order to ensure a reliable adhesive bond, it is

typically necessary to subject the adhesive areas to a

suitable surface treatment beforehand. If the channel

body is made of polypropylene and the sound-absorbing

component is made of polyethylene terephthalate, for

example, a plasma treatment of the adhesive areas is

typically performed beforehand in order to ensure

reliable adhesion of the pieces to the channel body and

the sound-absorbing component. These air conduction

elements are also relatively costly to manufacture

because of the use of adhesive and the possibly necessary

surface treatment of the adhesive areas.

The object of the present invention is to modify an air

conduction element of the type cited at the beginning in

such a way that it may be manufactured more cost-

effectively with the same or even improved acoustic

effect

.

This object is essentially achieved according to the

present invention in that an edge region of the sound-

absorbing component is extrusion-coated with the plastic
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of the channel body in such a way that the sound-

absorbing component is connected to the channel body in a

form-fitting way along at least part of its

circumference. The sound-absorbing component is therefore

held in the channel body like a frame.

The air conduction element according to the present

invention requires the use of neither an insertion strip

nor clips, screw connections, or rivets, nor the use of

adhesive, nor a surface treatment in the form of a plasma

treatment for the support of the sound-absorbing

component. The manufacture of the air conduction element

according to the present invention therefore requires

fewer work steps than typical air conduction elements

according to the species. In addition, the manufacture of

air conduction elements according to the present

invention may be automated more easily than is the case

for the above-mentioned known air conduction elements.

The present invention therefore allows a significantly

more rapid, controlled, and cost-effective manufacture of

air conduction elements according to the species.

In particular, now even relatively small and complexly

shaped openings of air conduction elements according to

the species may be provided with sound-absorbing wall

sections cost-effectively.

An advantageous embodiment of the air conduction element

according to the present invention is distinguished in

that the sound-absorbing component is connected to the

channel body in a form-fitting way along its entire

circumference. In this way, a peripheral seal may be
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achieved on the edge of the sound-absorbing component.

If unacceptably high air and/or pressure losses arise at

the sound-absorbing component because of its construction

from an air-permeable absorber layer, this may be avoided

according to a further embodiment of the present

invention, if necessary, by providing the sound-absorbing

component on the outside with a film which is impermeable

to air or with a microperforated film which is largely

impermeable to air.

A further preferred embodiment of the present invention

is that the channel body of the air conduction element is

implemented as a one-piece hollow body. This means that

the channel body is not assembled from multiple parts,

such as from two halves, but rather is manufactured as a

one-piece hollow body in the injection molding method.

In this way, the work steps in the manufacture of the air

conduction element are reduced further. It is obvious,

however, that it is also possible to assemble the channel

body from multiple parts, particularly from two halves.

The sound-absorbing component may preferably have an air-

permeable layer made of polyethylene terephthalate (PET).

This layer may additionally be coated on one or both

sides with a nonwoven. In principle, however, the sound-

absorbing component may be made not only from PET, but

rather also from other suitable sound-absorbing materials

and/or composite materials.

Both the channel body and the sound-absorbing component

and possibly a film positioned on the outer side of the

sound-absorbing component may be made of polyethylene
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terephthalate (PET) . In this way, type-pure recycling of

the air conduction element is made possible and/or

easier

.

Further preferred and advantageous embodiments of the

present invention are specified in the subclaims.

In the following, the present invention will be described

in greater detail on the basis of a drawing, which

illustrates multiple exemplary embodiments.

Figure 1 shows a top view of an air conduction element

in the form of a ventilation channel which has

multiple branches

;

Figure 2 shows a bottom view of the air conduction

element shown in Figure 1; and

Figure 3 shows a sectional view of the air conduction

element shown in Figure 1, in section along the

line A-A.

The air conduction element 1 illustrated in the drawing

is intended for installation in a motor vehicle. The air

conduction element 1 includes a reverberant channel body

2, manufactured from plastic, which is used here for air

distribution to multiple air outlet nozzles (not shown)

.

In the installed state, air is supplied via the

connection opening 3 and distributed to the air outlet

nozzles via the branch openings 4, 5, 6, 7, 8, and 9.
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Ventilation noises , which are frequently found to be

disturbing by the vehicle occupants, arise during the

generation of an air flow by a ventilator in the motor

vehicle and during the conduction and/or redirection of

the air flow. Engine noises may also be transmitted into

the inside of the vehicle via the air conduction system,

which is produced from channels and/or hoses.

In order to damp and/or reduce such ventilation and

engine noises, at least one wall region of the

reverberant channel body 2 is replaced by a sound-

absorbing component 10, 11, and/or 12. In the exemplary

embodiment shown, a wall region on the outer curve is

replaced over the curve length B by a. sound-absorbing

component 10. In addition, two further sound-absorbing

components 11 and 12 may be positioned on the wall region

of the channel body 2 on the inner curve, near the branch

openings 4 to 9 (cf . Figures 2 and 3)

.

The channel body 2 is an injection molded part which is

manufactured from polypropylene, polyethylene

terephthalate (PET) or another suitable thermoplastic in

the "one-shot method" . The channel body 2 is preferably

implemented as a one-piece injection molded part.

However, embodiments of the channel body which may be

produced more advantageously from multiple parts are also

possible. In such cases, the parts and/or halves may be

connected to one another by welding and/or heat sealing

or through clamps, clips, or the like.

The- sound-absorbing components 10, 11, 12 are inserted as

an acoustically active material into an injection molding
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tool (not shown) . This may preferably be performed

automatically using a robot or the like. The injection

molding tool (injection mold) is implemented in such a

way that the sound-absorbing components 10, 11, 12 are

each extrusion coated on their edge in such a way that

the particular sound-absorbing component is connected to

the channel body 2 in a form-fitting way along at least a

section of its circumference. However, an embodiment in

which the particular sound-absorbing component 10, 11,

and/or 12 is connected in a form-fitting way to the

channel body 2 along its entire circumference is

preferred.

The sound-absorbing component 10, 11, and/or 12 is

largely exposed both on its inner side and on its outer

side. Only its edge is extrusion-coated. The channel

body 2 thus forms a kind of frame for the particular

sound-absorbing component 10, 11, and/or 12. In order to

achieve this, a special tool technology is necessary, in

which the sound-absorbing components 10, 11, 12 are

clamped between two or more tool parts in such a way that

the thermoplastic injection molding compound extrusion

coats the edge of the particular sound-absorbing

component, but does not cover the inner side and outer

side of the sound-absorbing component. Thus, a window-

like opening arises in the channel body 2, which is

closed by the sound-absorbing component 10, 11, and/or

12. As may be seen in Figure 3, the edge of the

particular sound-absorbing component is therefore held in

a peripheral groove and/or enclosed by peripheral webs

13, 14.
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The sound-absorbing components 10, 11, 12 themselves may

be made of different sound-absorbing materials. For

example, a porous, air-permeable foam layer and/or

nonwoven layer may be used. In particular, a preferred

embodiment is to use an air-permeable layer 15 made of

polyethylene terephthalate for the sound-absorbing

component 10, 11, and/or 12.

Furthermore, sandwich structures are also advantageous.

Thus, in the exemplary embodiment shown here, the air-

permeable layer 15 of the sound-absorbing component is

provided with a carrier nonwoven 16 and a cover nonwoven

17.

The external nonwoven 17 may additionally be covered with

a film which is impermeable to air to prevent possible

air losses via the sound-absorbing component. In Figure

3, the sound-absorbing component 11 includes an air-

permeable layer 15, which is laminated internally with a

nonwoven 16 and externally with a film 18 which is

impermeable to air.

Under certain circumstances, it may also be advantageous

if a microperforated- film (not shown) is positioned on

the outer side of the air-permeable layer 15 or on the

outer side of the nonwoven 17.

The sound-absorbing component 10 positioned in the wall

region of the channel body 2 on the outer curve may be

subjected to a shaping process beforehand, so that it is

tailored optimally to the curve and/or shape of the

channel body 2. However, it is also possible to use slab-
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shaped absorber material which is first shaped

corresponding to the contour of the channel body 2 during

the injection molding process.

The present invention is not restricted to the exemplary

embodiments described above and illustrated in the

drawing. Rather, an array of variations are conceivable,

which make use of the ideas according to the present

invention defined in the claims even if they have a

significantly differing design. Thus, for example, it is

also possible to implement the sound-absorbing component

10 with a varying thickness, particularly as wedge-

shaped. It is also in the scope of the present invention

to use sound-absorbing components 10, 11, 12 having a

textured inner side, such as a wavy inner side or one

having protrusions.
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